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Abstract 

Harpadon nehereus (Hamilton, 1822), commonly known as Bombay ducks, were collected from the 

North-East Coast of India for 1-year period (2024-2025) to analyse their Length-Weight (L-W) 

relationship and the Relative Condition factors (Kn). A total of 217 specimens, 169 males and 48 

females, were used for this study. The result showed isometric growth for both males, females, and for 

combined at a significant level of 5% (p>0.05). Therefore, it maintains the Cube’s Law. The linear 

regression model of L-W Relationship for combined [LogW=2.966332LogTL-2.35996, R2=0.725, 

r=0.852], for male [LogW=3.204787LogTL-2.65817, R2=0.768, r=0.876], for female 

[LogW=2.926169LogTL-2.33932, R2=0.644, r=0.802]. Relative Condition Factors (Kn) were also 

calculated, for combined Kn=1.110474 1.129, for male Kn=1.114721.129, for female 

Kn=1.1765851.214, indicating that the specimens belong to a moderate environmental condition, as all 

the Kn=1 (p>0.05). Sex ratio was obtained, Female/Male=0.284, (p<0.05); which was not equal to one. 

The total length range (17.7 - 19.3 cm) was predominantly observed among the analysed specimens. 

 

Keywords: Harpadon nehereus, Length-Weight Relationship, Condition factors, North-East Coast 

 

1. Introduction 

Bombay duck, the common name of Harpadon nehereus (Hamilton, 1822), comes under the 

order: Anulopiformes, Family: Synodontidae, and is mostly present in the brackish and marine 

waters and is present in benthopelagic regions [1]. In Maharashtra, Bombay duck locally, 

known as "bombil" and in Gujarat "Bumla", H. nehereus is mostly found from the northern 

Exclusive Economic Zone (EEZ) of India, i.e., in the North west coasts of Maharashtra and 

Gujarat and the North East coast of West Bengal [2]. Based on the report of CMFRI (1980) [3]. 

98% of the Bombay duck capturing is done from the West Coast, majorly in Maharashtra and 

Gujarat [3]. West Bengal and Orissa together show only 1.18% of the total landings of Bombay 

duck [3]. The resent report showed that out of 1980 thousand tonnes of pelagic resources, 

1.54% of Bombay duck was contributed from Gujarat and only 0.72% from West Bengal [4]. 

Most articles on length-weight relationship and condition factors on Bombay duck are found 

from the West coast of India. Here, a study of the length-weight relation and relative condition 

factor of Bombay duck is presented on the North-East Coast of India. 

 

2. Materials and Methods 

Samples were randomly collected for a year period from August 2024 to July 2025, from 

different commercial landing centres of the North-East Coast of India (Kakdwip, Namkhana, 

Mohana, Shankarpur and Fraserganj). A total of 217 specimens were collected and the L-W 

relationship was examined by taking their weight (W) in grams on an electronic balancer and 

measuring it’s total length (TL) in Image J software in centimetres. The L-W relationship was 

measured by the equation W=aLb, where W is weight in grams (g), L is total length (TL) in 

centimetres (cm), a is the intercept or regression constant and b is the slope or regression 

coefficient [5, 6, 7, 8]. The above mentioned equation is linearized to LogW = bLogL + Loga [5, 6, 

7, 8] and computed in Microsoft Excel to determine “a” and “b” values of male group, female 

group and combined. 
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Relative condition factor (Kn) was calculated for each male, 
each female and for all specimens by using their respective L 
(TL) in cm, W in g, “a” and “b” value; [Kn=W/(aLb)] [5, 7, 8]. 

Then the mean “Kn”  Standard deviation (SD) was 
calculated for males, females and overall specimens.  
The fitness of the L-W relationship model for males, females 
and combined were estimated by R2 (coefficient of 
determination) and the relation between TL and W was 
estimated with Pearson’s correlation coefficient (r). Sex ratio 
was also determined by dissecting each specimen to verify 
male or female by observing the gonads. 
 

3. Result and Discussion 

3.1. Sex ratio 

169 males (M) and 48 females (F) were identified from 217 
specimens by dissecting and observing each H. nehereus, sex 
cannot be distinguished from external characters; therefore, 
observing the gonads helps to separate males and females [9, 

10]. Chi-square test was done along with the test of 
significance of 5%, as done by other research workers [9, 10, 11]. 
The sex ratio of F/M=0.284, which deviated significantly 
from the expected sex ratio of 1 (p<0.05). 
 

3.2. Length-Weight relationship 

The L-W relationship of the studied specimens showed a 
linear relation on natural logarithmic transformation. The 
calculated coefficient of determination (R2) value showed 
how fit is the regression model with the plotted logarithmic 
data points of (TL) and (W) and Pearson’s correlation 
coefficient (r) showed the degree of correlation between (TL) 
and (W) [12].  
The calculated ‘R2’ for males is 0.768, for females is 0.644 
and for combined is 0.725 (Table 1). Generally, an ‘R2’ value 
above 0.5 is considered a good fit for regression modelling 
[12]. Here, the measured ‘R2’ for males, females and combined 
is greater than 0.5, so it is a good fit.  
The calculated ‘r’ for males is 0.876, for females is 0.802 and 
for combined is 0.852 (Table 1). The r-value greater than 0.0 
is considered as positively correlated and less than 0.0 is 
negatively correlated [12]. If the absolute r-value is near 1.0, it  

shows a strong correlation [12]. Therefore, the calculated ‘r’ for 
males, females and combined is positively directed with a 
strong correlation.  
The regression equation for males is LogW=3.204787LogTL-
2.65817, for females is LogW=2.926169LogTL-2.33932 and 
for combined is LogW=2.966332LogTL-2.35996 (Table 2). 
The ‘b’ value or slope for males, females and combined is 
3.204, 2.926 and 2.966 respectively (Table 2). The b>3 
represents a positive allometric growth, b<3 represents a 
negative allometric growth and b=3 represents isometric 
growth [5, 6, 7, 8]. The ‘b’ value of each group was tested against 
the theoretical ‘b’ value 3 based on Cube’s Law, along with 
the significance of 5%, as done in other research workers [5, 7, 

8], and it is observed that both the sexes and combined are 
showing isometric growth (all the body parts are growing 
equally), i.e., ‘b’= 3, (p>0.05). Therefore, it is follows Cube’s 
Law. Here, the Cube’s Law shows weight (W) proportional to 
(Lb), where b is three [5]. 
Other research on Bombay duck showed allometric growth, 
such as (b=3.265) from Bay of Bengal [13]; (b=3.444) and (b= 
3.717) for female and male H. nehereus respectively, from 
Arabian Sea [9]; (b=2.028) from North-West Coast [14]; 
(b=2.218) from Chittagong [15]. Again, some also showed 
isometric growth, such as (b=3.051) from Bay of Bengal [16]; 
(b=2.889) from Arabian Sea [17]; (b=2.96) from Bay of Bengal 
[18]. 
Another research from the North-West Coast of India showed 
b=3.03 for males (isometric growth) and b=3.10 (allometric 
growth) for females with 1523 specimens [19]. 

Relative condition factor (Kn) for male is Kn=1.114721.129, 

for female is Kn=1.1765851.214, for combined is 

Kn=1.1104741.129 (Table 2). If Kn1, the growth condition 
is good and if Kn<1, the growth condition is bad [7, 8]. The Kn 
for both sexes and combined is equal to 1.0 (p>0.05), so the 
specimens belong to a good environmental condition for their 
growth. 
Kn=1.03 from the Bay of Bengal [16]; Kn=0.978, 1.033, and 
1.097 observed for 3 months from Chittagong [15]; Kn=1.02 ± 
0.21 from the West Coast of India [19] is reported in different 
research, which is nearly equal to one. 

 

Table 1: Regression Statistics. 
 

Sex Observations Multiple R R2 Adjusted R2 r Std. Error 

Male 169 0.876442746 0.768152 0.766763575 0.876 0.06881908 

Female 48 0.802602847 0.644171 0.636435925 0.802 0.102216093 

Combined 217 0.851741154 0.725463 0.724186077 0.852 0.079290779 

 
Table 2: L-W relationship equation and mean relative condition factor (Kn) of H. Nehereus. 

 

Sex Regression Equation "b" value Growth Mean "Kn" SD 

Male Log W = 3.204787 Log TL - 2.65817 3.204 Isometric 1.11472 1.129 

Female Log W = 2.926169 Log TL - 2.33932 2.926 Isometric 1.176585 1.214 

Combined Log W = 2.966332 Log TL - 2.35996 2.966 Isometric 1.110474 1.129 
 

The graphical representation of regression models for the L-

W Relationship of H. nehereus (males group, female group 

and combined) as predicted from the collected data samples 

from North East coast of India is given in the Figures 1-3. 

 

3.3. Length-frequency distribution 

It was observed from the collected specimens that there were 

variations in lengths. Therefore, a continuous class interval of 

1.6 cm distribution table of Total Length (TL) is presented. 

The distribution tables interpreted that the TL class (17.7 - 

19.3 cm) is predominant, followed by the TL class (19.3 - 

20.9 cm) in the collected population sample, given in Table 3 

and graphically presented in Figure 5-6.  
 

Table 3: Length-frequency distribution of different total length (TL) 

classes of H. Nehereus. 
 

Class. TL (cm) Freq. TL Relative Freq. TL % Freq. TL 

14.5 - 16.1 3 0.013824885 1.3824885 

16.1 - 17.7 21 0.096774194 9.6774194 

17.7 - 19.3 68 0.313364055 31.336406 

19.3 - 20.9 60 0.276497696 27.64977 

20.9 - 22.5 35 0.161290323 16.129032 

22.5 - 24.1 27 0.124423963 12.442396 

24.1 - 25.7 3 0.013824885 1.3824885 

Total 217 1 100.00% 
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Fig 1: L-W relationship between Log TL and Log W in H. nehereus (Male). 

 

 
 

Fig 2: L-W relationship between Log TL and Log W in H. nehereus (Female). 
 

 
 

Fig 3: L-W relationship between Log TL and Log W in H. nehereus (Combined). 
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Fig 5: Length-frequency distribution of different total length (TL) classes of H. Nehereus. 
 

 
 

Fig 6: Length-frequency distribution of different total length (TL) classes of H. Nehereus. 
 

4. Conclusion 

The sample population from the North-East Coast of India 

showed that the male groups, female groups and the combined 

are growing isometrically based on the regressing calculation, 

i.e., the growth pattern suggesting that it is maintaining the 

Cube’s Law, where b=3. The sex ratio of the female group to 

the male group is 0.284, which indicates that the sex ratio is 

significantly different from the hypothesized sex ratio =1, 

with a significance level of 5%. The length group of (17.7-

19.3) is dominating over the year, followed by the length 

group of (19.3-20.9). 
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